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many of the operations should be kept in mind. Computations must be made
with extreme care and in some cases apparently absurd accuracy may be
required to insure consistency, but any apparent precision of final results
should be discounted. Nevertheless, comparisons of computations and
experimental measurements show that a carefully made trial load analysis
gives dependable results.

As previously stated, not all arched dams need be analyzed in this manner.
Little would be gained by the trial load analysis of the simple thin dam of
Fig. 6. In fact, with conservative unit stress the cylinder-theory design
illustrated is acceptable. It would be preferable and not particularly labori-
ous to apply the elastic theory, assuming independent arches. The analysis
would be performed in accordance with an appropriate one of the examples
of elastic analysis. In such an analysis the ends might be flared, earthquake
loads considered, and other special conditions recognized, as required. Verti-
cal elements in such a dam are no doubt stressed beyond their strength, but
this is not necessarily dangerous as long as the arches are able to carry the
full load alone.

In the thicker dam of Example 10, vertical beam action is more important,
although with a perfectly regular profile it might be ignored without great
danger. This might be classed as a borderline example but usually would be
analyzed by the trial load method.

In irregular canyons, such as Copper Basin and Ariel, Figs. 29 and 30, stress
concentrations may exist which can be revealed only by a trial load analysis
or a model test. A complete analysis is essential in such cases.

Also, the trial load analysis (or model test) is the only means of economic
design for a massive curved dam such as Boulder.

An experienced designer not familiar with the trial load procedure is likely
to be bewildered by the work involved. Indeed, such analysis is a major
undertaking but not at all impossible or impracticable and the cost need not
be out of proportion to the importance of the structure. An ingenious squad
leader soon develops short-cuts and processes which lead with reasonable
rapidity to satisfactory results. It is essential that the work be done under
the leadership of someone with a complete but practical comprehension of the
process. Such a comprehension is readily acquired.

The procedure illustrated is general. Simplifications are sometimes per-
missible. For example, minor foundation factors will frequently be found to
have small effect and the twist factors may at times be negligible, particularly
in preliminary trials. Possible simplifications suggest themselves as the work
progresses.

MODEL TESTS AND EXAMPLES OF ARCH DAMS

47. Model Analysis of Arch Dams, (a) General statement. As an alterna-
tive to computations made as hereinbefore described, or as a supplemental
check, arch dams may be analyzed by measuring the stresses in a loaded scale
model. The tests may be applied to a monolithic model of the whole structure